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(74)ftfflA 





(54) A=*A-*H(BiOH*«)|t*a!jjBft«?fi 

(57) [£ffi] 

(sofc) tfc-vvc, ^fflwrasRiflfcfrfiofii® 

(SOFC) £ti#t-f3> io 
Mfifc^S] #*©^=*Aft^H 2, 12-* 

ft^3=r (ysz) ) ^p5^5/>-*A«3t*©rt 
s^, rati (Ni-Ysz) ffmii^ntcmnm^ 

^/H4, 1 4-ir^ffi (L a x _ x S r x Mn 
O b ) f)Wtftbtitc^%m?-*r*/vi 6, 16-t 

MSEfcSBff U ^*Aff^H2, 12-COlgP 

1 6 a i:, *n?n««BH«xtf#^ts*«awii:i(g 



6 QSM&-'r*-)\/ 




jtm^b * a ^ t t -r k m 1 \c ta« $ jx 5 ^ 

[ft*! 3] Mia^=*^*it*»ff L(±lL*^]»g 

«„ 

[»*S4] Wia^=*A«it#:SrJf LWL.*[Rltrar 

r t ZWtik t -t 5 fM£« 1 4 iclE« £ /n-* A 
[0001] 

(7 5 <£ 5 K A -frISigw Hfr 

ft (SAT, TsOFCj fcffc-fS) KMI"* 

3„ 

[0 0 0 2] 

@f*m«K^»«?t!i (sofc) 
t3;tft, (sofc) i±, jft^ 

[0 0 0 3] ^©SOFCcDlffitfc LTH, W-MMZg- 
©«E#1 VJ^TilgV^fcfe^fcSo Lfc^ot, SO 



flfi££LTii, ¥«MSOFCSt/nifMSOFC^Jl 

[0004] r. » 5*>, TSSSs ofcii — jKftjt-m 

1 2 (-*-r^fr#5g?r^r UT*5 D , iOSOFC 
— T (Y 2 O 3 Stabilized Zr0 2 ) 

tt»&5i/^4^*>'v ; rg^{t;v ; ^=' = T (sc 2 o 3 

Stabilized Zr0 2 ) 5 0* 

0 0©p5ffifc=y$VP— y— y y HJSfi-ipHc 

i-SMSi 0 2^7^^ Fnyf^A?y#t 
MttftCiSSSIi 0 4©«If^3_^^>-^$ 
JifcMH 0 6tf7>?y?vv{ V^±yS. 
ffflt>L< iilM^MWSi-iS-fe/^-^ 108^ 

[0005] LT w ©#JI«}t £rf UiE LT*5g*©j||R 

m»^aiii-?»fc*©*ft«j^^«- (wisof 

CT?l4-fe^U— ^, RMSOFCtiiN i 7x/Vh;JS 

[0006] L.*>uft!jsfo, ^©.fcSKttJfe-JRfcfck 

tizmm? -f y<n s o f c x°\mmk t -t^v-? t # 

5 -Cft < , TO^^t^ff^ftW^t^ if t>EK1-5 

c©»^, «-*m«©^MW (ir^w-^) icjfxm 

5Pg«*sfc-5„ RffMSOFC©^, ^Hffi 

(EVD) ^©^«^#JS»ig^nirx 

[0 0 0 7] iI©WlSOFCtfeottt 
< * 5 ±, =1 = r «t 0 $ tl 

JPxr, ¥«SL/HfSS!soFC©#*«}i&H©«^t 

[0 0 0 8] * fc , ¥«M SOFC 
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tfxi/~-/utfn^b\/^j%ii&&h?> Q 

[0009] ^zx\ mc<vmmm*£<9%}mmimm 

ft<^=*A«Bgfl£t LfctO«SW^BB6 0-2 3 3 0 

x n mmn&mm 5 «t 5 1 Lfc t> ©-e*> s 0 

[0 0 10] L^Lft^b, i©#^3g6 0 - 2 3 3 0 

m «fc o r astse $ ti 5 siss t nffiB t zmnmic 

mmm±^(Dm^hi,^ma^ML.xmmm<Dmm^ 
h<>xim-t-z>t^o7FW>&&m§i-fz>z-t&hz> 0 % 

5 i 0 imm-t 6 ^bic?£*), mskb ^xmnvm^R 

[0011] ^r-e, ±ft©±5fcRaB£#ife1-5fc«> 

fc, W«sp8 -3 5 4 8 4 8^-|r*S^ 

mbzmkmmmmm. LfcH»i«siftii*f 

[0 0 12] #ll¥8-3 5 4 8 4 8 ^\CM^ ZfofcJj 

m\mm^fh^<Dx\ &&%<Dwmcs:*) 

© HQ !- h 5 JMSJf t*f LT»^ffi©«t!l ^feoTW 

is*ttfg©teT b v ^ 5 *mmx f 5 *> © -cs> 5o 

[0 0 13] 

[3SW^«»LJ;5i:-t-5Sfi«] L*>L**SP>, 

mmrnw,\^Tm\*mmmmnmx\%, mmt lt 

[0 0 14] *H^©#*Li5 t-rSHH!4, 



£»*Httt (sofc) K*svvr, SfcfrftwHSRiflfc 
;*7ft©R8S©£T£m*t Lti#^5r ttiij, 

(SOFC) SrHtt-rsrttc 

[0 0 15] 

its. (SOFC) !4, BfB#^J^SrLfc#SS[CD^=*A 

* a ^ -¥ * /n*9«ffi b titzmnm^- \ * 
[0016] Z(Dm&^mm#nmwttmb lt», 

t*-«t*Htn5-f f !) T^gft^a^T (YS 
Z) (Dm. *KtliilAl-i5#Pfl¥7 - 6 7 7 4^# 

*Cg«sjT,5^*yj?rS£ft^3=r (scsz) 
^tyr (ceo s ) *f*affli-5i:i:as*aT?*) 

(ZrO s ) ftffUWU*»1-5JifcK:J:0*»Sn 

[0 0 17] ^co^lc, Jf LtttU&gtCfc!)— ffrftJlC 

ffoSo ^(lx.tt\ Elft^©^=*A^-r^/v^ff|f[^ij 
A*3gfr©PiMSr^ UTSV^tB 5 ^ 5 ± 5 

\mvLU =mt<D&m&frLxmfm^^*^b£% 

[0 0 18] ttnS^-*Aflfig^©-*©HPSB 
U Sfefc, tfj|B^-*A«5g#:©ff!l^©ianSffi(i{l 
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SOFC-l38S£*bfc«S&, 

[0019] *fria^=*A*ii#©ifLWL*- 

ft©J¥£ii, 5 cmJ^TT'fcSn t^S*LV\ 

9, 0*«»«M»m»©ftMfi^if;&RU 
te^teT-r5©T?»4L,<*v\ BH|hI!&1BEE©SS 

[0 0 2 0] ^Ltiffl^3=7^=*A«#:«I 
Affiles y^vV-'f v hD TSa->nsT (N i 

-ysz) rco^9 y — W^^i- 

?l»UT^=*^f-'Y^yv©rtliffi, RO^-y^/WL© 
-ffi!r^©^7y-Srft#$*5o ^Lt^7!J- 

»t«(i»Hi««i^rit*na. 

[0 0 2 1] ffi^sai^-Y^o^icBLTtt, 
^/u?L©-«£p?^««LT*5^T, £%M%m 

Sr x MnO 3 :x = 0. 1~0. 4) ©^.yiJ— £ 
atr*LT##S*, J: 0J§&dJ$*i«. ft 

[0 0 2 2] 

-mm mm im 5 ^ = # a -f*«ig© mimMnmm 
nmm (sofo (D^-mmm^h^. 

[0 0 2 3] W\m\^-f SOFClOft, mfcnMKtf 

v MJ T&Wfc&fi'^-T (Y 2 O 3 St 
abilized Zr0 2 ) feSV^^^^TS 
JgflSS^a^T (Sc 2 0 3 Stabilized 

zro 2 ) Li^ff^a, ft/t^a^ 

[0024] rtucJ; 1 ? ^©SOFC 1 0f£, WffiE^I 

2, 1 2•■•^^K«^^Jaa:$^^fcfll5g^*o-cv^5 0 

9, 0. lmm~0. 3mm»f^i/iot^5„ 
[0 0 2 5] ^LT^©iM^~T^~#A«5gf£i;: 



^/H6, 1 6 -t JUICES Sfc, ffc^i- 

t^Wi^-r^/H 4, 1 4-i:S«tBf-^*/H 6, 

*5V^Ti±, A=AAft^/H 2, 1 1 

[0 0 2 6] £1\ M4I^.*/W 4, 14 -ft, /n 

K : -«) t Lt=^/W y h y 7S£ft-^3 = 
T (Ni-YSZ) ©*y !J— #3— 7V l/VZilXti 

5 h <dt$> <o , r © -f ^asjS<Sftfc^=-;» a?- 
t^«I2 0, 2 0-tJ;*)^^ix5BfSK^ 
tt©^fl, 7m (H 2 ) #^»L3»f7^« 
2 2, 2 2-bLXiDfflm%%LX^Z> 0 
[0 0 2 7]^|ft#16, 16-11, 
^^/H*9lgB2 0, 2 (*y-K: + 

H) iLt7V^^bByf7Avy^h (L 
a 1 _ x Sr x MnO 3 :x = 0. 1-0. 4)©Xy 

^ >-^Jfe£;ft,fc/^#Af--r^/V|*llgffi2 o, 2 0- 

Q%<m&2A, 2 4-t LT©Htg£r* LTV^o 

[0 0 2 8] lll^Lfc^A-fflil© 
H#«#«S*mm?fe (SOFC) ©ESfeTcHT-fe 

5, Mtf-^/l-l 4, 1 4-, MI^-T^H 

6, 16-, /^*Aft^fiiB2 0, 2 0-, i 
S^»2 2, 2 2-Stf^SfS2 4, 2 4-f«S 

ifcfcLT^Sft-C^a. r©i5^«J^1-5ii:^J; 
5©T\ «*lR|0||M0*<6S«»fcLT»fM-5ft*© 

5. ±oT, SfSffi^SifTcU Sffi^Tcffiafkbfc© 
5. 

[0 0 2 9] H3i4. HI fci^Lfc^~#A— fttflai© 

mfcmm'xmmmnL (sofo (D®mmmmxh 

*) , Mtff -Y^/V 14, 14- t^S^-Y^/V 1 

6, 16-tiS, «7j|RK'^Sfc3fe/v-t?v^5^«^^L 
T5o WSf-f^/H 4, 1 4-©rt*ffifctt, jK 

1 i-ei*^^*Af 

*W r©^«WS«m« (-ffi) Uai^otV^ 
5o 1 4 alC 

[0 0 3 0] fS\m^. *^ft^H6, 16-© 
*U ^©a^^|i{|[jmS 16aiioW 
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5 0 ^m«lMS (+*) I6ai; 

[0 0 3 1] ^©fc&, 0 1 ic^HBS-CH:, 
^ir*/H4, 14-t^SSft^/H6, 16- 
i: © IB] © BK S n 5 # M#lg8B $ ft T v ^ 

5#iSt*-3TV^5„ lot, ^=*A#3t#loT?B: 

[0 0 3 2] /ife lo»/N=*A*5gfrco|f:^D^± 
*#<&§©-?, ^=*A*3l#«)**D*/h*< L/c 
-#A*it#©Jf:£DH:, 5cmKrtit5rMW* 

[0033] sofc i Q<D^m\m*m'p^ 

Sfc&tii, M«^^/H4, 14-, RTfGSm 
^ir*/H6, 16-©rtSt, ^7^ob7>^ 
&^©&£«fMc**fcf(i;BLT&£ (Pt) 

[0 0 3 4] Z.<D£. 5^«figSr5fri-5SOFC 1 0 ©ig 

40»tC*O±tH*-C*)S^3=T (Zr0 2 ) ©» 
t SgfWIK'fc 5 ^ y h y r ( Y 2 O 3 ) <0» 

W8(i3/»mSg-e*5 0 Sfc, ^asr--fy 

[0 0 3 5] ^^©ffi^&SfSK^fflyV^^-SrSS 
mU «rt«Oii8lPl 0 cmX 1 0 cmlSo^fS 
&WU g£asi cmSJtt!5:5W*t«L, ^© 

1 2, 1 2-«tW*|Jl3BGR«"C^riiSn5J:5ti¥La 
Lfife^1-5o t^H 2, 12-li ( /> 

0. 1-0. 3mm@itt&3<£ 5 l^F^ttSo 
[0 0 3 6] ^LTi©-^3=7^=*AMMl 

5 o o°c- 1 7 o o°c©?aitT«-rix«\ ^fyhyr 

(Y 2 O s ) #^3 = 7 (Zr0 2 ) WcmmtZ 

tifc4 v v y rsgft^3=7 (y s z) $t»a>e>/£ 

[0 0 3 7] *(cro^V^^7Ai*^CM«0 ! 

£>ft5„ »Sff*/H4, 14-SW 

WI««*1 4 aOJfcfigfcigLTB:, £»f^*/V© 



Sffiir— y^/U (Ni) 4 0li%-> ! ;l/3^7 (Zr 

0 2 ) 6 0fi%ffl = 7^-^ y h y T^g-ftlvvV 

(Ni-YSZ) »**jl«lCbfc^9 5-*5 

^^^/V©-ffiffii^^©^ 7 y -Sr^« 19 # 5 

1 2 0 0°C~ 1 4 0 0°C©£ST« 

«i-5 n t ic x <o mfmmmm 1 4 a t-* tag $ 

ftfc«MSHi^*A' 14,14 -asj&rttiSfta. 

[0 0 3 8] 5ti^;H6, 
^SfilMSl 6 aWfMCibtit RfiSfcjfciPMi^ 
^v©^^7t-?L£*i\ £Ml£ffM-f 5^~#A^ 

Yuy=fVJ±-?yji~fs( y (L ai _ x Sr x Mn 
0 3 : x = 0. 1-0. 4) 0^5U-^©)?$^ 
5 0/imfSS(r^5i51-«Lr##$*5 o -t LT, 

^h^fflL, ii50t~i 2 0 0t;es©SS-pffi 

jfi-f-fttf, ffilltil 6 alC-fomicW$i&tlfc£ 
Slf t*/H 6, 1 6-tfSjgj££ix5. ffi, £^«© 
*t»©iE-£-Jt*i: LTii, 7^y9 0-6 0W%£ 
2tU ^ hPVf'JAl 0-4 0 W/oMtt5©^ 

[0039] w, m&\*. *&&a#©i*vw*, 

*>, J*SPW7-Y*A'l 4, 1 4-, RXf^fSM^^ 
16,1 6-©l«tfr5 «t 5K1"5^i:asa*U^ 
^ ^ ^a^ij ro 1*3 sb t afcfi-f 5 WW t J: o T 
HU ^&£T©^^/i^Jt*7 y-&^*L/cft, * 

[0 0 4 0] Sfc, RJgflitftti:LT;*;&i'S?pA (s 

c) ©*&**^£iifffl1-5»^Hm, tB¥7-6 7 7 
4^£#t|Pfl^$ftTl^J;5t>vV^T (Zr0 2 
) tx*y^7 (Sc 2 0 3 ) tSr, xXlsVT (S 
c 2 O 3 ) ©SB^-it^a* 8-15 ^/>%t&5 «t 5 (-If 

[0 0 4 1 ] gl 5 14, El 2 t^c Lfc/^77 A— 

fr«3g©SOFC 1 O^itiitltttff^ 

^1-«t5i-SOFC 1 Ott, ±3*©^=*A#jfift:<0BI 
SfcWWCJ&iT^Wf JM62 6 a, 26b ^LtiW 

[0 0 4 2] ^LT, ffx.«2 6 at [4, Bl 6 t^-f i 
5 t»^^S^?L 3 0,3 0 -XW^jf A?L 3 2 , 
3 2 Sfc, ff^fi2 6b|:f±, »W^*A?L4 

2, 4 2-&t5^SNW?L4 4, 4 4 -as, ^^11 

1 [^Lfc^=*AfflFjg#:©«S)p|-ffi^^^H 4, 14 
-S^Sft^/H 6, 1 6-t*fjSLT3^t|£ 
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[0 0 4 3] LT^#3fS>K 2 8 a (Hi, :©SOF 
C10K#A*;W5J&Mf* (H 2 ) SrHm-TSfcft© 
l*|-^HstU1?3 4i:, roSOFC10C2jI^ 

(Air) **A-r5fc*©^#A^3 6*sjR5f=Mt 

e>^5„ 4fc» MfM2 8bl;it rcosoFCi 
OfcHRStW* (H 2 ) ft*Ai-5fc»©«S»^*A 
ff38i, :osofc i oic*A£ftfc£$Ifc#ffi-*- 
Sfcfcro^SlsffiE^ oas*ft«h,Ktf&*i,-c^5. 

[0 0 4 4] i-ftfc.*,, «rB«M*^^#W3L3 0, 3 0 
-f4, »«ft^H4, 14-Of*f^il»2 
2, 2 bn, £*8fA?L3 

2, 3 2-B, #^5tS^ + ^^Jl 6, 1 6 

T, jfi«2 6bHi s M#^*fA?L4 2, 4 2-t 
^«ffi?L4 4, 4 4-t^#^«»^^»ftfS2 2, 2 
2-i2g^i*S&2 4, 2 4-"fcKieiiLTtattt>;h,-Cl^ 

5. 

[0 0 4 5] 28a Wi, H 7 t^-f £ 

*5"K rtii*. M-#*#fES&2 2, 2 2-a>bMM*3tf^ 
0, 3 0-&^LTjfcft#*&ffl« ! 3 4~.K£ 

2 8 a iail!tf1E*ttW*{HHfeJ&4 6 *fi!># 
4 8 ;&S:»*Ktt bhXSS <9 , ^*LK J: 

TL3 2, 3 2-HU^aift*;H6, 16- 
rtK»«S*L5S«BlW2 4, 2 4-~4**&iS*L5J:5 

[0 0 4 6] W#t*g«2 8 b B 

)(sf^^*At3 8^Lt|AJ}i5»^ (H 
2 ) £»#**A?L4 2, 4 2-£^LT#MI 
^+*/H4, 1 4-^(C^$tl5»^*K2 
2,22 5 0 

mcWtltbtlZb t tt, ^ft«K2 4, 2 4-^f)S 
ft#tH7L4 4, 4 4-Sr^-LT^#ttif : 4 0^SJ^« 
©^£#ffi1-3^f4 9»#«©^#ffiS§5 2 ^#4* 

aaittn-cist), rniao, ^iAf3 6«w 

^*A^3 8ft^LT*A*nfcS«^JBff^©S* 

^©^^^WffilH 0&U»f#*#fflir3 4^ 

[0 0 4 7] Lfc#ot, ^SAf3 6, £^tfc*&» 
4 8 , ^M^A?L 3 2 , ^JSK 2 4, 2 4 
t±i?L4 4 , 4 4-, ^|pfflB5 2, 2S»(Hf4 0|4 

»^*Af3 8, 
*#A?U2, 4 2-, W^M2 2, 2 2-, JR 

w#*#a?L3o, 3 0-, «»3tf^#aB4 6, mm- 



[0 0 4 8] ■tLTHBgfc'Kffl^ftSBSfcf*, 09 
EI 5 (n^-TS A^fticS*^ 9 ffl £ft5 r t t4S 
:©^tlJSOFC 1 0©WSfc<fc«-f-5*¥;UK 
2 6 a 16atl LTES t * 9 , W 

£x.«2 6 b;5S, 4 a fc&LT*M£fcft 

[0 0 4 9] ±|BUfc#*Mj3V^T. 
It* (SOFC) ©^*y * = XA(4i^©iil9T-fe5„ 

I&K4 8, ^^A?L3 2, 3 2-SrgtSOFC10 
©Sgfif^ie, 1 6-(D^nm (L a x _ x S 
r x O s ) tgfft61-5t, ^©^ffif-^/H 6, 

i6-t»ty (o 2 -) as£fi££ii5. 

[0050] ^5t5t-©2SSft^H6, 16 

■■■(D^nmr-m^Lfcmm-f^^ (o 2 -) asatjs-t-s 

EffiS^-t^W 4, 1 4-(Dftm-tZ>^-%J>.3-*r* 
/n^©«m«ti^rt-c^=*A^^^/n 2, 1 2-© 
I^SMIL, ^»M£t5MSf^/H4, l 
4-©M-*i^M-r3„ 

[0 0 5 1 ] Mift^/H 4, 14-©lft 

#*«K2 2, 2 2 -Kit. M^^^At3 
B^fe****!,***;** (H 2 ) W4ft^f2 8 
b 5 OSrSTWxTl^WT*, 

ft^/H6, i6-A^»ittfcti^^y (o 
2 ") (H 2 ) tSJ6Lr*3R* (H a 

o) tfto, ■^asjfcwsna. -ft^j^ssmffi^ 

«#ffitf4 0&t>TO^^S^Wt 3 4 &«oT#W£fr 

[0 0 5 2] g]8«, ±ft©^;frA-#*36©@#* 
*PfC«WS« (SOFC) £3M§L.fc2kW^S?3.- 

>v(Dftmmmx*h 9 , urBEMjim© sofcio 

(1 0 cmx 1 0 cmx 1 cm) £r 1 OSiC^jf Lfct> 
© (1 0 cmx 1 0 cmx 1 0 cm) iUoft^S 
ftT«/£$*i,TV^ 0 ^©W^m^H 1 "9 5 0 0W 
T?fc»K g|l(r^Lfcfe©t^l#^*7(*=XA^J; 
oT^««t8^'#b^5t>©-e&5„ gls^-fJ; 51- 
sofcio ©If l^faroWSSfflfctt, 

si 6 a (+«) Rummmmmmi 4 b (-«) 
H-^ti/r*^, mn£ti±nm±, mmicm^xsoF 

Cl O©T^t^0*1-5^tt-&tKJ:^tcE^-r5W^ 
[0 0 5 3] -T^fc>^, I^ERC&V^TSOFC 1 0©T 

4 s ©ffi, Aff 3 6 *im#x&m'g 3 4 mam 

H"6*K ±^L/tjfx.«2 6 a t^tt*&«2 8 a t 

fi*^-b*fcJ:5ft**lc*oTV^5. sof 
C 1 0©_h^!cgl^-r5$l5»(-i±, 2g#fflf4 0« 



mnmmm 2 s b t ^m^^tcx 5 fmm-ftox 

[0054] SOFC10 Sriiffi LT £ 1-^^*©^ 
^/5r#5i-ii, El 9 (c^-rj; 5 0 8i^bfc2kW 

BLTlOkW^-MU -tti- <£ V ^bthtc 1 

3 6^^#ffii : 4 OiC^Wt Lt»ii^tfct 
[0 0 5 5] **PJ«ft»^^*AffiigcDilfffi^ 

[0 0 5 6] Ell 0{^Lfct>Ott»fffi#^^t LT 

[0 0 5 7] 01 HC*Lfctroii»«iLT 

Eai^ufctrotra*, j»»s^^n4, i 

-#A«^{£©PBli£^LTSVK:ffi<9£-5 i 5 (-£51 
\z$m LTJc 9 , -T^s^i Aflf }£f£©£T©Pfi 

[0 0 5 8] ^Bt, El OStfl 1 1 Kl^LfcSOF 
(4, El 0X(4E1 l(^-f/^#A«3gfr£Jf L!±iL 

^irj \cnmi-nii i. v \& t> , ei t iphtc & 

[0 0 5 9] /^*A^-V^KOJ^RB:, 
^/H4, 14-i$S|ft^H6, 16-££ 

JB©H Afcffcflt*- 5^-* A ^ -r -r * A' 

14, 14-tU ^©WMit^ft^ 
16, l e-fc-fftfiJ:^ (E^Ht-f) „ rwi5(--r 

^*/H6. 1 6-l3l±«5»*)-^5*l5^£l^©Hia 



[0 0 6 0] «_h^BJ<DHJS<D^froV^T^L7c 
<o«Kfc* 5 frbfr < * 5 i: v ^ 5 *ij£#*> 

[0 0 6 1 ] £<b(^ @frS#««»«?t!l (SOF 
C) gftfi, #S©/^#A^^a»b*$$ft3?l 

t^ffi*-CHS^#3S3aa^#-^L.-CV^5 0 r©fc£>, ir 
!)T (Ce0 2 ) fc£©±5fcjfc«tt!M£asffivvH«- 

[0 0 6 2] ^yh575SSft^3sT (Y 

sz) ©-fr#5fi-efe5d^ft*©J;5^«-«ffi«-|5f© 

5^J^fc?>o utflSo-c, ftn©fi-» (fct*.n, -try 

T (Ce0 2 ) ) ©affltftfifBTIBKiftS. 
[0 0 6 3] *^BJii s _h|5L7t**©^ffi{CfBlb 
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